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(57) Abstract 

Received OFDM signals are transformed 
from a time domain into a frequency domain 
by Fourier transformation (12) to generate a 
vector sequence of each carrier wave in the 
frequency domain. Necessary dispersion pilot 
signals and termination pilot signals are 
extracted (13) from the vector sequence and 
divided (15) by a modulation complex vector 
to estimate transmission line characteristics 
relative to the dispersion/termination pilot 
signals, and the transmission line 
characteristics are interpolated (16) to estimate 
transmission line characteristics relative to the 
information transmission carrier wave of a 
synchronous detection segment. The vector 
sequence is delayed (17) by one symbol. The 
interpolation output is selected (18) in the case 
of the synchronous detection segment, and the 
delay output is selected (18) in the case of a 
differential detection segment The vector 
sequence is divided (19) by the selected output, 
and the result is subjected to synchronous 
detection or differential detection and 
demodulated (20) to generate digital information. Thus, high quality demodulation and demodulation suitable for mobile reception are 
realized. 
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9BOFDMfi«»7- UxSiift (12) »C«fc D P9IW« 

«/Hny h«#*amu (i3), *ara*t£' 

-ettL-T (l 5) »»/H«/Ha5>hifl:^«e 
2tH*H**it«U -e<OCaiiS!»i4&»WbT (16) 

s s>-#)vm&v d7) . ra«8ift&ffl-fe 

W^BjBjSW*tS«lx (18) , h^«r-t 

9) . ««LTf^ (2 0) . cn»r 
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CD i/ytfjvmiffi&izm^zw.&-r&mt&®iWM& 

m-r^m.^mmm^-m^m (of dm) £&#5*;»c^ 
x, mm&me>mmwi<D5?>> m«»©«a«*i* 
®.£Lxi'D&>±<»-zy*yhizm%x. io^_h©j$ 
mmz&w&v&M a v h^B^tciasT, strsa 1 o«± 

aHIMftM © ^ f ft*»— # £ b r m v * 5 & o t 
5/ > ^ % n c «a«R® «atft gift* s&tft & ft Anra 

-f>$T (MfflPSK) feS^tt2/>^*l6JT*COMIftM 

h - -f > *f & & V * « 5/ > sK-W/* WT*«)36»Mffitt* £/ 

hfg^fcSBU ±Ma^©M&®tC^«*&&&i<iiB-T : 

IWMHftMMUt-f OyhWfe. £ffBR8§fcflfcffl-fe 
> hKlte»*|Wa»«^W D y MB9<Z>JRtttiRIBB0>A 

shut. a«[«a«sf»jt<o*i«2iafiBWT»*»i"r*J: 
e> ic u r t t -* * ittxja«»»«#*fiaa** 

(2) i/>^;i/jg«s#tcsvNtca:^-r*^®iKia 

e»&+*ii[X«jft«4MB#s (ofdm) eawraxife 

JMfcfc it i ojgiLho-fe > N»c«ar. i -d&Jko 

mm.i&ttvm&rt'f a bm wcaist, mm i 

_L©iz > H & > h «!C**i-?*inJIIMft«ffl * 

(D&mjkxfm&x-ym^&iMMi'U □ * Mf#&6au 
larc ©gffi&M*B{£ffi is y b * - << y 9 ic «t »J nm t 



(2) WO 99/01956 

2 

;i/ k. IH S J* i&m<DWii£Wi K 3 & 

T-^-r s «fc e> l & z. t zn®. t -r s k^misc^si 
#sein*^. ( 3 ) mmmmmmm -t y ^ > h w 

l * tt 2 fB««)fi^M?ai»^S , J#S^^^. ( 4 
) SuIBIH«J^?RM-fe^^>H"C*^ StfIB#3&n«?fiei3l 
W<0H«RBB*fc, ItfiBMiS^Mffl-fe ^ ^ > h ©S«tB 

i:f-5i»#ia i * fc»± 2 umo J m.&mmwft%i0'&&& 
( 5 ) KnBHWttttffi -t y ^ > h ftomm 
fflM u v bm^nmwm&m.^ mmmfowim-b if 

*yb PwmsstWU a v Hi-*<o»«ttSMtt» - 

SP«a©ffiB n J& o T ^ •& i t fc w» t. -t z> m #51 2 ff B 

30 igoDiic^JiiMia^fj^a^*^ (6) timmJH 

mmm*:> mzmhmfrm^?*yb<»mw&wuu 
v bmn<Dmm&mm<D--®£+z>z-£$:ftm£-tz>m 
#m2mM<DW.&mm&ft%i£>&te>£tt. (7) 

i nm. e (ov^m^EiRoittSEaaR^ti^a 
-e^*^;. (8) Kf8aa«wt«tts/>JK^*^® 

MI&2;fB{£fB£/7 — (DBPSK) fCj:»J<S 

mtz 3 1 srwalfc-r sit 7 m^tic^Aifttt^fn 

40 #-tti5«i*^;. O) auiarawj^ffl-fe^^^ 

iK^S!i#'fi<2«i^. do) sfifBiBj«a^agffl-fey 
*ybxit, mmmwmmommmmm*:. mnmm®. 

e^^:. (id Miarara^Mffl-fe > HT-ii 

, Ui^MJSftN (Nti2^±©e^SS[) fflfgfRfcU fl(r 
50 flB»»/t-f O -!/ h«9S:N*irUTIHII»T?*»oS/>j|?,«/ 



3 

^IBfg(3!)ia55Mi2S!a^S!l#*^^ (12) ttr 
«$5tSBgcDS5*:7- 'J a:S!g|*f*W >^;i/^^fc:^S«fc -J 

ami&^Mmwutm-t a r t £ff 1 75 

(13) mmmm^m&tfmmmmma > k 

**i-«xffl«f8BSStt>t-f ny hf!**, SSfSttt 

(14) tffgaisms^igffl-a^ift^MM-fe 9 * y v 

i/A^Wcfc a «k e> ^MiS[l6Sc©JSlj3ljS»cBB-t £ i £ £ 

(15) t&gaifBS§t&&J8-fe ^ > h nmmmm^k 

jRffl-fe ^ > h T? teRI-#i8t<Z) * * U T & ffl v ^ S i t & 
®.#%&&&M15#.. (16) fSffli&ag^'f □ v h 

tc@ss-rszii:«:^ii-rsif#«iBSi sta^sc 
&mwimftm&n&mtt. (17) nisot^ 

h 3&> ^ »J . l^HcD-fe^^> N«l 0 8=^-vUTOJISi3l 

i2»T'«l^s*i, ««£f*-ci* uo5^'J 70>iiii3l?& 
y 9 y 7<Dll&M£ffl^fc#8fc>' , W a y MI 

jaatu twaiMMaaffliz*'* > ^ 1 1 *y y r 

<z>Mi£?2fc & ffl ^ fctf*Dtit$fifI# £ . l -v y 7 ©iHaSfti? 
fefflv^i^aSW □ y MS^t. 9 6^U 70>$li£i2fc 
£ fl§ ^ feif $8<2i3Hfl# £ e>*t^t 3 tt & Zl i: £ £ -f 

s 1 mw.o>\M.&mm.%Lft®i&&fc&tt' < 1 

8) 1 3l©t > h t 1 *t 'J 7©ffijIiS5:lV» 
tc^^LmW^ Py hfr&fcy. HHohz > M* l 
0 8^U 7<DMi£i2fcT-tgJ*3*U ^^^T'li 1 4 0 

*ybtf. 1 »/>jK;i/*fey 9*-yyr©WS««:ffl^ 
fcdfrlBW p y MS*£. 1 y 7<0MxSttftfflv^ 
#*D«^iSi^s#i:. 2^-vyro«ia««:fflv»fcati« 

Ml^t. 9 6**yr©*aiift*:fflV*;feflMI 

5#^y7<0M&i&£/Bv^tf;&nra®ft#£, 6* 

•v y TOttxSaK&Mv^&aKtt^-f P y Ml^i:, 1 
y TWWJSttfe'iBv^fciMUH/t-f P y MI *fc, 9 6^ 



(3) W09 9/0 1 9 5 6 
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n *ttm£?zm#m2&m<»&&ftM , &ft®i£'M&m 
tt. d9) m&T%mmi Qw^-ftiMzmo) 

fi<5iH*^a)^M3SB. (20) if *m i fBiSS0>ii[ 

■»$Bei!IM#, ttflB^?Be^ffl*, «WBI»«v'«-f n y h 
IWBflM«*|i»^>f ny Mi*ft**i*tv**-tS 

W*^»«^-f oy h«9«>JBJlt»B!«®«JBffiS» 

WSJAICHU lWffl»fl9^-f oy Mi*&l»«"r*BIJIB 

> hOlSIB^UC^'-f D y Mi#<©MM@2 

gcD^aitt «:t»fe-rj«aaR©«a«K:ii!'t * «fe e> tc u 
30 fi„ (2 1) »#*2K«©tt*»««a'«#*e 

, «tffa«ssca)iffi«ii«OTe)^, m3e«©wa«*i*ffi 

ttfcWWKHB-'^-f o y h«#ic«ar, strsa l o«±ffl 
■fe > h fe-fe ^ ^ > h«tC-en*4xHW*Jftffi * fci* 

A>f P y hm*. iWBifitt^'«-f D y Mi9S:^«+*« 
40 MJ«^«fcS:Jt«L. fltfiBiB^mTli, S(ffB^J|Jc 
*S8^-f ny hfi*S:l(f8BHHH«k»ffl-fe^ > hJc^W 

I^JW^SSffl-fey^^bt-^''^^ ttBB»*^-f a y h 
jStCffiU. S-flBit^-r P y hffi-^i^i/^^l/^fcRI 

»fc±KUSJl*©«aWK:BBU ttrfBUfift^jSfffl-fe > 
50 Mcov^Ttt, |jfia»W^-f ay N«*ft*S/>>K^/4: 
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■4 a «y bm^z®&-rz>mm&iwtm-t?* > bamzft 
$tft®ig>m&}£tt<»miBmm. (22) m&mi 

{C «fc y tlS O F DMff fc^ff L®MT&m.U*. 
<Z>M3£g. (2 3) i^l^Ml 8©V*f*l*» 10 

fB^ODit^M»!S5c4}-f!l#*e^*^:^ <fc y *is o 

gfOF DMfB# S: 7 - U x^#|{C«J: »J «r|BIfiR«^ 
»R1R«©«#K:SE»-r * i t tc «fc o Tii<f§BJI»S£?2fc#<B 

tffi*t5i«*at. tWB7-yxiaft#«a»&ffi 

■CflMK** Wi/#Jfc#»ffi#**i»2a>l»*#Jlii:«:Jl 
Sfll (24) M*£ 1 3 flB4R0>lft£MttRg > 

<k y n-s o f dmot fc^fs l 
7 - y xsoiiicj: y i»iai««*»e>«j«»««a>«#»cSE 
h^jfe»&7-yxsctn#«fc, £©#«■?» 
immtkMHt?* y b a>msMnuu □ *j h«#»c« 40 

-r&flS3©BM*^«i:. z(D#m©ffi*&i3»7-yx3E 

*jc «fc y JittRffltt** e> mp|B««»cSHIl-t s £ £: ic «fc o 
Tteil&tfW >/X^jC4fWtt«:»*a67- y xg«£# 

B«JSWR#t!«tfaaMr*S*: 50 
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. «HC*JS«»»«#S**KHS^V>TOFDM 

ft&i&ffi mt£* J6_h»TVi»atci3tt 
S>*;i,J^5^i:UT«Stfl«R5H»« <«T 
, OFDMfcvO) i*ffi&ffl^fc^#5£*M&ff£*iT 

Aiicabs^RcaaasKSEiisrifiLTT 1 ^ 

#R©«a«jc»tHLTeiSf*fe«>> l^KDmmwii: 
gzm-t&fetboftmztifc.Tj *j*M%mv>*syT$)\>m 

|B»*c*<3&y. v;i/^AX&£©3B@?#©g2SP&£tt 

*Hk:«»*DVB-T«», -rJ&fc-feETSI 300 744 (ET 
SI: European Telecommunications Standards Ins ti tut 
e) <d*1-5. tj&fe©OFDM4£i£#55tt* «*. 

«2k=E-K (2kti, OFDMM^-&^JE«-rSKI©iS 
5i7-yxJEi(|©-9->^;i/R3^2 0 4 8«:Xi«-r«) T* 

«, ^eawt i 7 05*yu tou^&^vv 

CD^142^'J 7'©i®a^'i^[S:4)•ffiC>'^M P y h (Scat 
tered Pilot) 4 5 <J 7©ttiSltt&jlUK^ 

-YOy h (Continual Pilot) «#IC, 1 

mmmzmwmm (tps) fs#tc, 1 5 1 2**yr© 
«at««:flMRca6fli#^ffl^*. <au45^^yr 
©MjSift©ittt^i^ a -V hft 1 ltY'j ram 

>^;i/p»3T*©^igRe2fi^ 1 2 *ir 'J TiSttitCBBffli^ti 

Tv^s„ n#wjctt, *-vyr**k&JB*»e>iwtco 

jJ>61 704, 7 1/— Art©S/>JK;i/#-UnS:0*»6 6 
7i:-rst> M^nv hffi^Ji (1) ^(Cfc^^r^ 
y7##k©J®i3lj'glcB»©$*vS. (1) *JCfeV^T, 
mod te$!ljfc??|#S:3t;b L. p ti o &>± l 4 l «T©»R 
7?feS„ k=3(nraod4)+12p 

(l) l«;Hnyh«li, 
^r-V 'J r## k = {0, 48, 54, 87, 141, 1 
5 6, 192, 201, 255, 279, 282, 33 
3, 4 3 2, 4 5 0, 4 8 3, 5 2 5, 5 3 1, 6 1 8 
, 63 6, 7 1 4, 7 5 9, 7 6 5, 7 8 0, 8 04, 
8 73, 8 8 8, 9 1 8, 9 3 9, 9 4 2, 9 6 9, 9 
84, 1 0 50, 1 1 0 1, 1 1 0 7, 1 1 1 0, 1 1 
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3 7, 1 1 4 0, 1 1 4 6, 1 2 0 6, 1 2 6 9, 1 3 
23, 1377, 1491, 1683, 1 7 0 4 } (DM 

pn m$mm »*iw k Kas-3*, (2) nxcm-?® 

(2) ^ICfcv'xT, Re {c k>n } tt*^';7ffk, 
©JUS&SP ***>U Im {c k>n ) I**«fi|Hfc*t>"r. 

, ««K.}-7 x2 (l- w 0" (2 ) 

Im{ck,n} = ° 

TPS (Transmission Parameter Signaling) 

nvHXMMnmmmwttvVT***- (34, 5 

0, 2 09, 3 4 6, 4 1 3, 5 69, 5 9 5, 6 8 8 
, 79 0, 9 0 1, 1 0 7 3, 1 2 1 9, 1 2 6 2, 1 
286, 1469, 1594, 1687) ©»&MIC@B 

&s„ «fwt««w(3) jssic^-rts** 

^U2^ilPSK (Phase Shift Keying) SEHSnfi. 
f Re{c k . n } = Rc{c k n .i} 

■ ' i f 1 ( 3 > 

Re|c kn } = -Rc|c kn .,) 
[lm{c kn J = 0 

w k jcs^-c, (4) stca^-rttt*^^ h;i/c t>B icj: 

I«n{ck,o} = ° 

±E«^©flWB€iS««»=«v^6n* 1 5 1 
7©8SS«tt. 5>* JWMWCS^T. QPSK, 
1 6 Q AM, 6 4 Q AMBUSS tlS. V»i*tt© 

&t£#«>3flM8Ka>--««:Bi i o ic^-r. h i o teas 

V>T, Sff^nfeOFDM'ff #1*^3.-^-1 0 1 »C«fco 
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jMR/t>f □ v h Jt&ffltgB& 1 0 3 »*, 7- y :ngc&isB& 

1 0 2#lMrr*'<* hJi/JUjfr&iHftrt-f 
. jftffit-S. r-;i/3fi£tHB& 10411 dftsM Uvb 

iifiwiiig& 1 0 3 •vtomznr-MMuu p v h«-9»c#(6 

-rs2£f3&Sg^* h;i/c k>n $:f8£-rs. RSi«im»S 1 0 
5 li, d»/t-f n y hftbmiSSS 1 0 3 T*irtffl£*i£:#ffc 
^nvhOTfetf r-;i/$&£ISS&l 0 4##8£-fS& 

«*ic{te-e£tt4*ttfc*Jfc**. ttMiBnft loeii 
10 , BSs3f ms& 105 T*^e>tifc^i(A-< n *j h-fi^ic^s 

ttfe«tjfe"t*. BfeJWBR 1 0 7 tt, 7-Ux«*ia»l 

*»*»*WHHB»1 0 6T?ffi3£3*Vfc£j&S&1$ttT?l&LT 

■TSIRtfDSEII^Ss (Q P S K, 16 QAM. 6 4 QAM 
|c(*oTl»iH@I«H 0 7j^ffi*-r*H»Hfti«fll9S: 

O y httmElS& 1 0 9 ii, 7- U x£g|iag& 1 0 

•3-5. r-;u$8£ias&i i oti, ui/t<ov httffi 

XIDRSR^^ h;i/c k RfcWIHftl 1 Hi 
, %M' ^ a v r-ttffiEiR i o 9 xMmztof-j&WU 
D«y hWfc** h;H8£l@J6!&l l 

ft**"*-*. 3J»7-UxJ£Jftia»l l 21*, MORI 
l lT*«IS3tife5til^A--rn«v hflf-9»c««6uailM*tt 

30 

««fe-eaa^-fi*as«©SEWc qpsk, i 6 q am. 
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;i/ra$g&tej&t-&OFDM£&#5£{C;»3^-C, ttfiBlg 
8K©U*I8&© e> t», ffi£ftcz> WSiA 10 

(Mtt2JSLh©a«8»> f>f (M- 

flPSK) *>SI,\ttt/>^;b*lBn?CD^I&M*afi[ffii/7 20 

SK«i£«fc^flraKtfcoTM«ffi*I2>7 h*— <y 

9 & s v > it i/ y tf^fflT? ©Mi&M*B&ffl i/ ? b * - -f 

(2) £/!viK;i/M)Q6(C£v^cil[^1-SAtAftBiAic 

■*-<50FDMfiu£#£Ki3^"C, li«ta&!8t©ia«SS&<Z> 
e>*>, 1 ffiil U t 1 o«±«U ^ ^ 40 

y McftJST, 1 oOh<o«aSift«:flf««fl»^-f o v b 

»;UD»;Hif&SU ©^JtOi/fcfcra £^$n&© 
*»StftK:a«E«ia««:f5flP««K:fS6oTM«|fi[*2/7h 50 
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«r & -5 V \ I* 5/ y i£)\>-% IbIT- ©^l&Mtf&*B 5/ y V * - -r 

y?K&*mffi-rzfflmmBmmf§r*:m^ mm~rz 

<z>GL&R.tfnmx*&.m?&mwuav h«^&@Bu 
±muftaMi£mz mtkwmn & atrial v* ;nt »c 

3) (D ifeli (2) ©^/fcicfc^T, flWBnXBIftitt 

©MttRBWtt* -SP^ii^BBHt-rs. (4) (l 
) (2) ©«Sj£lcfcv^ WlMJOfcaMB-fe*'* 

li«iBtfMffHte&fB#©;ai , ifc»B2|g£. MSB 

mm&mmmf* y bmimmmm&stiswmtm 

IB«0>HWfc"*S. (5) (2) ©«&£{CJ3V^ m 

mmmam.ii. nt^smmm^ ?*yb ftnmmffi 

(6) (2) (Dffif&iZ&^X. WEHWHjtttfflty 
WKiM»«»fcffl-fe > h^WEaUfiyc-f P v M§#© 

jaasiKBBH^-'Sist-rs. (7) (i) ~ (6) <d^ 

^■tf. (8) (7) ©flWtlcfev^T, i9K«l»flW8tt 

isyi$)Vl5\ftX'<Dmb2.1&®.ft>-'7b*-4yy (DB 
PSK) (C«fe»J<5iH-r-5„ (9) (7) <DWm.lZ33^ 

x* ffinmwfoMH^vtybfanm&mfflffim&ffl®. 

mimmmmm^ ?*yb fo&mzMwmm 
<Dm\mMmt. smMommt-tZo do ( 
7) (Dmmz^^x. mmmm&imm±y*y bx-\*. 

h®W»M»««©«»BSEIK0>-fl»i:"*"S. d 1 

) (l) ~ (10) ©v^•r4^*^©«S^{c^3v^T. t&IBIl 
««i«ffl-fe^>b^tt. UiUM&N <Ntt2«_L<© 
S^SC) ©fgiStU, «rtEd«[/t-f P>y h«^5:N^-V 
'J TP^PgT?^oS/>3^;i/#»CL (LtiN<D*<jia) ^r-V'J 
T?'Dy7bZ'£t-ffli&mzm?Z>o (12) (1) 

~ (ii) ©bvfjifraflljaic&irtT, ^fjiBRlJW^tfiffl 
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mmizm-rz* (n) (2) ©t^cas^r, t&m 

mu&MM a v bm^z* mtzmwu □ y bm^<o 
mmmun®.?- y x^#i*raw ^w^wc** «t 

e»^iSS5C«)Ji^tCS!-t-S. (14) (2) <Dm& 

#^£> ^KtMnflWRfiaSW^RtWltt/t-f Py 

M7.ftKte&Jz5&Mtm<am&M.KM'+&. (l 
5) (1) ~ (14) <^l**v;fr©*gf!£ic;J5v^, tfffa 
nflMfttftft-fe ^ y b £tff8B^!t&&iaffll2 » 
lf?J-;#|&<D:*^y rfc^S. (16) (1) ~ (1 

5) ©v^-rn*»©«naucjsv^T, iraa***^ mi 

B2S-TS. (17) (1) ©flMHCfcHT, 13i«) 
-fe^^>hhl*-v , >)T©J»i3li8£S:MVNfc^i^fiS/'«'f 20 
□ yhfr&fey. l fflcD-teif * > Mi l 0 8#irU 7<Ji 

^df^&fc. y 9 * ^ y T©«fc«&J8v*fc£*>t > f' a y 

9 i5^r^yT«)«a*S:«V^fcflHieia«-»t*» 

n, »KlMHft«ffi-fe y * y b 

y To>mm.wizm^r-tftiammm^t. 1 y r©« 

jSift&JSvi&ilWW P v bfi#£> 9 T<DW. 

(18) (2) CDfli^tCfcVNTs 13fl(Z)t^> 
Nil i*^yT©ltiJft»«:fflv^fcflMft»*^ H** 

*>&y, iia©t^> h»i i o sdp-v ur^ai^T' 

fey 9**yr©«i3»fefflv*fc#ifc'W of ni*fc 

^^yrciauifeiii^fcm^Hov Mt#£> 9 6 
**yT©*»«&Mv*fc**^fc*fcfr&<*'*3ft 
, iWBiijiMftWJS-fe > 5fYU7©«a* 40 
fe«v*feWiirtlMifff»J:, 6 y 7©«iS«fcJfl^fe 

UI/t-fDv bff^tl, l#*yy©«aMft*/§V*fc** 

wiz&bzmmmm*. i%T<z>£5izMf>$.zft&* ( 

19) ( 1 ) ~ ( 1 8 ) <D^-?tlfr(D@.&mWl$$tft®i& 
MfcxklSiMz& y o F DNHS^££fifc-rsiSit5:jyS-f 

( 2 0 ) ■ ( 1 ) (DW.$iffl®. ! mft®&m&&tt^ 

«fcyOFDMffi#££ER-f S&ffilSgTi&oT, WK 
l«Rffl«S«ffl^-6» 1 50 
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oJ£JLh<Diz > b Ki««f T, 1 :3JW-fc0>«a&«*:»tt 
mWU P V hft#»CS!f^T, ttTfB 1 oJiUKD-fe^* > 
b Sr-fe y bmz*ft?1\mMtfti&R * fcttgimtflt 

j8a>vvfn#-#i£«yaT*Bwi^«i:* ifiia#8fr 
p v m#, t^f*toiMM3aS«#» tiriMWiiraa 

HWttM-fe > b Ki5»*W»iHfc''M avhif 

py bm^zmm^&mmtfiwmmfty batman 

«aiftCBI+«J:-5»cLfc. (2 1) (2) <Z>flS£M 
«»4MB*JHSa*«Ki J: »J O F DMff-^&^t-^Hl 

Mwi&*i&®.t.^~£i^>)ik±.(D-tif*ybK , mmx. 
* fc «MK»^affl© v \ -rn*»-* k« y a t * 

y>i > bicfcwsstjga^fficA-r p y h«9<o«»«ciBai 
ffl8Lf&-&y*y Mco^-m, ncmuR^w a y h^s^ 
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